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PHQWLHUXQJ HLQHU 6PDUW+RPH$SSOLNDWLRQ XQWHU 9HUZHQGXQJ GHV0LNURFRQWUROOHUV1;3
















(LQ 6PDUW +RPH LVW HLQ:RKQ RGHU %URUDXP LPZHLWHUHQ 6LQQH DXFK JHElXGH EHL
GHPGLH(UK|KXQJXQG9HUEHVVHUXQJYRQ6LFKHUKHLW.RPIRUWXQG(QHUJLHHIIL]LHQ]GXUFK
GLH9HUZHQGXQJ YRQ YHUQHW]WHU(OHNWURQLN LP9RUGHUJUXQG VWHKHQ ,P*HJHQVDW] GD]X
EH]HLFKQHWPDQ JHZHUEOLFK JHQXW]WH5lXPOLFKNHLWHQ RGHU*HElXGH DOV6PDUW%XLOGLQJ
,P:HLWHUHQZLUGDXIHLQH8QWHUVFKHLGXQJ]ZLVFKHQJHZHUEOLFKXQGSULYDWJHQXW]WHQ,P
PRELOLHQYHU]LFKWHWXQGGHU%HJULII6PDUW+RPHEHUJUHLIHQGYHUZHQGHW:HLWHUH6\QR
Q\PH IU HLQ 6PDUW +RPH VLQG %HJULIIH ZLH &RQQHFWHG +RPH ,QWHOOLJHQWHV +DXV XQG
6PDUW+RXVHXPQXUHLQLJHLQGHQOHW]WHQ-DKUHQHQWVWDQGHQH.UHDWLRQHQ]XHUZlKQHQ
'LH Ä'HXWVFKH .RPPLVVLRQ (OHNWURWHFKQLN (OHNWURQLN ,QIRUPDWLRQVWHFKQLN LP ',1 XQG





1. Die Bedürfnisse der Bewohner/-innen werden durch eine Vielzahl von Sensoren 
und smarten Geräten erfasst, die eine intuitive Ansteuerung ermöglichen. 
2. Die aufgenommenen Informationen werden unter Berücksichtigung des aktuellen 
Zustandes und der Antizipation potentieller Zustände verarbeitet. 
3. Es folgt eine Aktion auf die aufgenommenen Informationen und die darauf basie-
rende Interpretation. Hierzu dient ein ausgereiftes Connected Home Netzwerk, 
welches ein simples und sicheres Zusammenspiel der Geräte aus den Bereichen 
der Unterhaltungselektronik (CE), der Informations- und Kommunikationstechnik 
(ITK), Elektrohaushalt (Herd, Kühlschrank, etc.) und Haustechnik (Alarmanlagen, 
Heizungs- und Lichtsteuerung, etc.) über Schnittstellen, Software, etc. mit Hilfe 







































VFKHQ(LJHQVFKDIWHQZLH3HULSKHULH /HLVWXQJVDXIQDKPH XQG /DQJ]HLWYHUIJEDUNHLW GHV
0LNURNRQWUROOHUVYRUUDQJLQJLP%HUHLFK/HKUHKLQJHJHQNRPPWHVYRU$OOHPDXIGLH9HU
IJEDUNHLWHLQHUP|JOLFKVWSUHLVZHUWHQXQGXPIDQJUHLFKHQ(QWZLFNOXQJVXPJHEXQJVRZLH










$OOHQ 6PDUW +RPH 6\VWHPHQ LVW JHPHLQ GDVV VLH DXV 7HLOQHKPHUQ EHVWHKHQ ZHOFKH


















'LH DP 0DUNW YHUWUHWHQHQ +HUVWHOOHU XQG .RQVRUWLHQ IDYRULVLHUHQ GDEHL YHUVFKLHGHQH























]HOQHQ *HUlWH EHU $QZHQGXQJHQ DXI 6PDUWSKRQHV RGHU :HELQWHUIDFHV DQJHVWHXHUW
ZHUGHQN|QQHQ$90ELHWHWZLH.1;DXFKPLWGHP3RZHUOLQH(GLH0|JOLFKNHLW*H
UlWH EHU 3RZHUOLQH ]X YHUELQGHQ XQG ]X VWHXHUQ $QGHUH JURH8QWHUQHKPHQZLH GLH




)XQNV\VWHP LP ,60%DQG ZHOFKHV PLWWOHUZHLOH DOV ,62,(&  ]XP 6WDQGDUG
HUNOlUWZXUGH(LQZHLWHUHU9HUWUHWHU LVW GHU LQ'lQHPDUN HQWZLFNHOWH6WDQGDUG=:DYH
ZHOFKHU GXUFK GLHPLWWOHUZHLOH EHU 0LWJOLHGHU GHU =:DYH$OOLDQFH HQWZLFNHOW XQG
























































%HVRQGHUV YRQ 9RUWHLO VLQG GLH JHULQJH /HLVWXQJVDXIQDKPH XQG GLH JHULQJH %HWULHEV
VSDQQXQJ YRQ 9 ZHOFKH VRPLW DXFK VR JHQDQQWH ÄORZ SRZHU³$QZHQGXQJHQ DOVR





.HQQJU|H %HGLQJXQJ 7\SLVFK 0D[ (LQKHLW
9''    9
,''
I 0K]   P$
GHHSSRZHUGRZQPRGH57&DNWLY   Q$
7M    &
3WRW    :
,2+
   P$
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5HJLVWHU %HVFKUHLEXQJ =XJULII 5HVHW:HUW
$'&5
$' &RQWURO 5HJLVWHU 'DV 5HJLVWHU $'&5
PXVVEHVFKULHEHQZHUGHQXPGHQ$UEHLWVPR


















$' 6WDWXV 5HJLVWHU HQWKlOW VRZRKO '21(






















5HJLVWHU %HVFKUHLEXQJ =XJULII 5HVHW:HUW
'$&5
'$&RQYHUWHU5HJLVWHUHQWKlOWGHQGLJLWDOHQ
:HUW GHU LQ HLQHQDQDORJHQ NRQYHUWLHUWZHU



































'DWD 5HJLVWHU 6FKUHLEHQ IOOW hEHUWUDJXQJV
UHJLVWHU),)2OHVHQOHHUWHV
5: 
65 6WDWXV5HJLVWHU 52 
&365 &ORFN3UHVFDOH5HJLVWHU 5: 
,06& ,QWHUUXSW6HWDQG&OHDW5HJLVWHU 5: 
5,6 5DZ,QWHUUXSW6WDWXV5HJLVWHU 5: 
0,6 0DVNHG,QWHUUXSW6WDWXV5HJLVWHU 5: 
,&5 663,&5,QWHUUXSW&OHDU5HJLVWHU 5: 





















7& 7LPHU&RXQWHU%LW=lKOUHJLVWHUGHV7LPHUV 5: 
35















0DWFK 5HJLVWHU [ .DQQ 7& ]XUFNVHW]HQ




&RXQWHU &RQWURO 5HJLVWHU (QWVFKHLGHW ]ZL


























SKHULH ZLH ]% GLH 6SDQQXQJVYHUVRUJXQJ GHQ (WKHUQHW7UDQVFHLYHU HLQ 'HEXJ XQG
3URJUDPPLHUVFKQLWVWHOOH VRZLH HLQH $XVZDKO GHU YRUKDQGHQHQ *3,23LQV 'DV 0RGXO























.HQQJU|H %HGLQJXQJ 7\SLVFK 0D[ (LQKHLW
9''    9
,''    P$






































03 lcd_putstring((unsigned char*)"Hello world!");
4XHOOFRGH%HLVSLHOSURJUDPP







01 LPC_GPIO1->FIODIR |=  (1<<led[0]) | 
02                       (1<<led[1]) | 
03                       (1<<led[2]) | 
04                       (1<<led[3]);
05
06 LPC_GPIO1->FIOCLR |=  (1<<led[0]) | 
07                       (1<<led[1]) | 
08                       (1<<led[2]) | 














05     LPC_GPIO1->FIOCLR |=  (1<<led[prev_pos]);
06     LPC_GPIO1->FIOSET |= (1<<led[pos]);
07
08     prev_pos=pos; 
09     pos++; 
10
11 if (pos==4) pos=0;





VFKDOWHW 'DEHL GLHQHQ GLH 9DULDEOHQ ÄSRV³ XQG ÄSUHYBSRV³ DOV 6SHLFKHUYDULDEOH IU GLH
DNWXHOOH3RVLWLRQGHV/DXIOLFKWHVVRZLHGLHYRUKHUJHKHQGH'LHOHW]WHDNWLYLHUWH/('ZLUG










'LH )XQNWLRQ GHV $':DQGOHUV ZXUGH JHWHVWHW LQ GHP GLH $QDORJVSDQQXQJ DP
(LQJDQJVSLQJHPHVVHQXQGDXIHLQHP/&'LVSOD\DXVJHJHEHQZLUGDXFKKLHUZXUGHGLH
EHUHLWV YRUKDQGHQH %LEOLRWKHN IU GDV'LVSOD\ YHUZHQGHW 'LH ,QLWLDOLVLHUXQJ XQG 6WHXH
UXQJGHV$':DQGOHUV LVW LQZHQLJHQ=HLOHQ UHDOLVLHUWZRUGHQ:lKUHQGGHU3URJUDPP
HQWZLFNOXQJZXUGHDOOHUGLQJVIHVWJHVWHOOWGDVVGHU$':DQGOHUXQZLOONUOLFKVRJHQDQQWH
*OLWFKHV DOVR )DOVFKPHVVXQJHQ JHQHULHUW 'D EHL GLHVHP 9HUVXFK QXU GLH SULQL]SLHOOH
)XQNWLRQXQG%HGLHQXQJGHV:DQGOHUV  LP0LWWHOSXQNWVWDQGZXUGHGHU)HKOHU WROHULHUW
:HLWHUH ,QIRUPDWLRQHQ ]X GLHVHP)HKOHU XQG GHVVHQ5HOHYDQ] IU GLH $QZHQGXQJ GHV
/3&EHILQGHQVLFKLQ.DSLWHO

01 LPC_ADC->ADCR |= (1<<21);
02 LPC_ADC->ADCR |= (1<<0) | (0xFF<<8);
03 LPC_PINCON->PINSEL1 |= (1<<14);
4XHOOFRGH%HLVSLHOSURJUDPP
















04     { 
05 char s_result[6] = {"0.000\0"};
06 int result = ((LPC_ADC->ADDR0)>>4)&0xFFF;
07 double d_result = (double)result;





13         LPC_ADC->ADCR |= (1<<24);













ZXUGH DP $XVJDQJ GHV :DQGOHUV HLQH 6SDQQXQJ DXVJHJHEHQ ZHOFKH VLFK DEKlQJLJ
GDYRQZHOFKHU 6FKDOWHU JHGUFNWZLUGPLW HLQHU IHVWJHOHJWHQ6FKULWWZHLWH lQGHUW 'LHVH





02 LPC_SC->PCLKSEL0 |= (3<<22);
03 LPC_PINCON->PINSEL1 |= (1UL<<21);












01 while (continous) 
02 {
03 if (!(((LPC_GPIO0->FIOPIN)>>16)&0x1))
04     { 
05 if ((dac_value+62)>=1024) dac_value=1023;
06 else dac_value+=62;
07         LPC_DAC->DACR = (dac_value<<6);
08 wait_ms(150);
09     } 
10 else if (!(((LPC_GPIO0->FIOPIN)>>6)&0x1))
11     { 
12 if ((dac_value-62)<0) dac_value=0;
13 else dac_value-=62;
14         LPC_DAC->DACR = (dac_value<<6);
15 wait_ms(150);





GDV 3URJUDPP NRQWLQXLHUOLFK GLH 6FKOHLIH DE 4XHOOFRGH  =HLOH  ,QQHUKDOE GLHVHU
6FKOHLIH ZLUG JHSUIW ZHOFKHU GHU %HLGHQ 7DVWHU DQ GHQ 3LQV 3 XQG 3 EHWlWLJW
ZXUGH4XHOOFRGH=HLOHQXQG3LQ3HUK|KWGLHDXVJHJHEHQH6SDQQXQJLQ
HWZDXP9SUR6FKULWWZDVHLQHPGLJLWDOHQ:HUWYRQHQWVSULFKW3YHUULQJHUWGLH
6SDQQXQJ 4XHOOFRGH  =HLOHQ  XQG  'XUFK GLH LI$QZHLVXQJHQZLUG GLH XQWHUH
E]ZREHUH*UHQ]HGHV:HUWHVDXIXQGIHVWJHOHJWZDVJHQDXGHU*U|HGHVHQW
VSUHFKHQGHQ5HJLVWHUVGHV'$&HQWVSULFKW4XHOOFRGH=HLOHQXQG0LW+LOIHGHU
)XQNWLRQ ÄZDLWBPV³ ZLUG HLQH 6RIWZDUHYHU]|JHUXQJ DXVJHIKUW XP GLH 7DVWHU ]X
HQWSUHOOHQ4XHOOFRGH=HLOHQXQG


































01 LPC_GPIO1->FIODIR |= (1<<18);
02 LPC_GPIO1->FIOCLR |= (1<<18);
03 SysTick->LOAD = (SystemCoreClock / 100) - 1;













݊ ൌ ͳͲͲ ή ͳͲ଺ܯܪݖ ή ͳͲ݉ݏ ൌ ͳͲͲ ή ͳͲଷ








03 socket_tcp = tcp_get_socket(TCP_TYPE_SERVER,0,1,tcp_callback);






,Q GHU GDUDXI IROJHQGHQ:KLOH6FKOHLIH ZHUGHQ EHL MHGHP'XUFKODXI GLH )XQNWLRQHQ ÄWL
























03 if ((SysTick->CTRL) & 0x10000)
04     { 
05 timer_tick (); 






EXQGHQHQ &OLHQW ,VW GLH GXUFK GLH ÄWFSBFDOOEDFN³)XQNWLRQ YHUlQGHUWH 9DULDEOH
ÄVHQGBDFN³ZDKUVRZLUGGHU6RFNHWGDUDXIEHUSUIWREHLQ&OLHQWYHUEXQGHQXQGGDV








03 if ( send_ack ) 
04     { 
05 if (tcp_get_state(socket_tcp) == TCP_STATE_CONNECT) 
06         { 
07 if (tcp_check_send(socket_tcp))
08             { 
09                 U8 *sendbuf; 
10                 sendbuf = tcp_get_buf(1);
11                 *sendbuf = (((LPC_GPIO1->FIOPIN>>18)&0x01)==1)
12                 ? '1' : '0';
13 tcp_send(socket_tcp,sendbuf,1);
14             } 
15         } 
16         send_ack = false;









x 7&3B(97B$%257  9HUELQGXQJVDEEUXFK
x 7&3B(97B&211(&7 9HUELQGXQJKHUJHVWHOOW
x 7&3B(97B&/26(  9HUELQGXQJJHVFKORVVHQ
x 7&3B(97B$&.  &OLHQWEHVWlWLJW'DWHQHPSIDQJ












01 U16 tcp_callback(U8 socket, U8 event, U8 *rcv_data,U16 par) 
02 {
03 if ( socket != socket_tcp ) 
04     { 
05 return (0);
06     } 
07 switch (event) 
08     { 
09 case TCP_EVT_DATA: 
10 if (*rcv_data == '1')
11         { 
12             LPC_GPIO1->FIOSET |= (1<<18);
13         } 
14 else if (*rcv_data == '0')
15         { 
16             LPC_GPIO1->FIOCLR |= (1<<18);
17         } 
18         send_ack = true;
19 break;
20 case TCP_EVT_CONREQ: 
21 return (1);
22 case TCP_EVT_CONNECT: 
23 return (1);






:LHEHUHLWV HUZlKQWZXUGHZlKUHQGGHU9RUXQWHUVXFKXQJHQ IHVWJHVWHOOW GDVV GHU$'&
GHV/3&*OLWFKHVHU]HXJW8PHLQHQ)DEULNDWLRQVIHKOHUDXV]XVFKOLHHQZXUGHGDV






























%HL GHU HUVWHOOWHQ $SSOLNDWLRQ KDQGHOW HV VLFK XP HLQHQ $XIEDX ZHOFKHU GLH SULQ]LSLHOOH
)XQNWLRQ HLQHV 6PDUW +RPH DQKDQG HLQHV /3& GHPRQVWULHUHQ VROO 'DEHL ZHUGHQ
GHU&RQWUROOHUXQGVHLQH3HULSKHULHEHUHLQH3&6RIWZDUHZHOFKHEHU(WKHUQHWPLWGHP














 'LHV HUP|JOLFKW HLQH JURH .RPSDWLELOLWlW YRU $OOHP ]X GHQ DOV &OLHQW HLQVHW]EDUHQ














1HW]ZHUNSURWRNROOH LQ6FKLFKWHQ]XEHVFKUHLEHQ(VZXUGH LP-DKUGXUFKGLH ,78
EH]LHKXQJVZHLVHGXUFKGLH,62VWDQGDUGLVLHUWXQGVROOGDEHLKHOIHQGLH.RPPXQL























'LH6LFKHUXQJVVFKLFKWXQWHUWHLOWGHQ ,QIRUPDWLRQVVWURP LQ%O|FNHXQG IJW5HGXQGDQ]HQ
]XU 6LFKHUXQJ GHU EHUWUDJHQHQ ,QIRUPDWLRQHQ KLQ]X 'D]X ZHUGHQ LQ GHU 5HJHO 3UI
VXPPHQRGHU3DULWlWHQYHUZHQGHW
6.2.1.3 Vermittlungsschicht 
,Q GHU 9HUPLWWOXQJVVFKLFKW VRUJHQ 3URWRNROOH IU GDV 9HUPLWWHOQ GHU ,QIRUPDWLRQHQ ]XP





GHU'DWHQVWURP UHNRQVWUXLHUWZLUG 6LH HUP|JOLFKW GHQ GDUEHU OLHJHQGHQ6FKLFKWHQ DX
HUGHPHLQHQHLQKHLWOLFKHQ=XJULIIDXIGLH7UDQVSRUWLQIUDVWUXNWXULQ1HW]ZHUNHQXQDEKlQ
JLJYRQGHUHQ(LJHQVFKDIWHQ'LH7UDQVSRUWVFKLFKWXQWHUVFKHLGHWVRZRKOYHUELQGXQJVORVH










8QWHUVFKLHGH ]ZLVFKHQ YHUVFKLHGHQHQ DQJHZHQGHWHQ 6WDQGDUGV DXV]XJOHLFKHQ $XFK
















ZHOFKHU EHU EHLGH6WDQGDUGV YHUIJW XQG HUP|JOLFKW VR GHQ NDEHOORVHQ=XJULII DXI GLH
6PDUW+RPH$SSOLNDWLRQ
 ,PSOHPHQWLHUXQJGHU9HUPLWWOXQJVXQG7UDQVSRUWVFKLFKW
















6.2.3.2 Das Transmission Control Protocol (TCP) 
%HL7&3KDQGHOWHVVLFKXPHLQYHUELQGXQJVRULHQWLHUWHV3URWRNROOZHOFKHV9HUELQGXQJHQ
]ZLVFKHQ&RPSXWHUQPLW+LOIHYRQ6RFNHWVKHUVWHOOW'DEHLILQGHWGLHhEHUWUDJXQJLQGUHL
3KDVHQ VWDWW GHP9HUELQGXQJVDXIEDX GHU'DWHQEHUWUDJXQJXQGGHP9HUELQGXQJVDE
EDX'LHhEHUWUDJXQJHUIROJWGDEHLVHJPHQWLHUWZREHLGLH5HLKHQIROJHGHUHLQ]HOQHQ'D
WHQSDNHWH HUKDOWHQ EOHLEW $EELOGXQJ  9HUORUHQ JHJDQJHQH RGHU IHKOHUKDIWH 3DNHWH
ZHUGHQ HUNDQQW XQG HUQHXW EHUWUDJHQ VRGDVV GLH hEHUWUDJXQJ DOV VLFKHU DQJHVHKHQ
ZHUGHQNDQQZREHLVLFKHUQLFKWPLWJHKHLPJOHLFK]XVHW]HQLVW
'HU 9HUELQGXQJVDXIEDX ILQGHW EHL 7&3 LQ )RUP GHV VRJHQDQQWHQ Ä7KUHH:D\
+DQGVKDNHV³VWDWW'DEHL6HQGHWGHU&OLHQWHLQH9HUELQGXQJVDQIUDJHDQGHQ6HUYHU LQ
GHPGDVÄ6<1³)ODJEHUWUDJHQZLUG'LHVHUDQWZRUWHWPLWÄ6<1$&.³KHUJHVWHOOW LVWVLH






























'HU$EEDX GHU9HUELQGXQJ DXFK Ä7HDUGRZQ³ JHQDQQWZLUG EHL 7&3 HLQJHOHLWHW LQGHP
HLQHU GHU7HLOQHKPHU ]%5HFKQHU$ HLQ3DNHWPLW JHVHW]WHP Ä),1³)ODJ XQGGHU6H
TXHQ]QXPPHU ÄQ³ EHUPLWWHOW5HFKQHU% EHDQWZRUWHW GLHVPLW Ä),1$&.³ XQGGHU4XLW
WXQJVQXPPHU ÄQ³ $QVFKOLHHQG EHUWUlJW5HFKQHU% GLH )ODJV Ä),1$&.³ XQG VHLQH
6HTXHQ]QXPPHUÄQ³$QWZRUWHW5HFKQHU$PLWÄ$&.³XQGGHU4XLWWXQJVQXPPHUÄQ³LVW




















3UR 3DNHW VWHKHQ  %\WH IU 1XW]GDWHQ ]XU 9HUIJXQJ ZHOFKH QDKH]X YROO DXVJH
VFK|SIWZHUGHQ8PHLQH6HJPHQWLHUXQJGHU3DNHWH ]XYHUPHLGHQZHOFKHV]X3UREOH
PHQ PLW GHP YHUZHQGHWHQ 7&36WDFN GHV /3& IKUHQ N|QQWH ZLUG GLHVH *U|H
GXUFKGDV3URWRNROOGHU$QZHQGXQJVVFKLFKWHLQJHKDOWHQ7KHRUHWLVFKELHWHW ,3GLH0|J
OLFKNHLW.L%]XEHUWUDJHQ(WKHUQHWJHVWDWWHWDOOHUGLQJVQXU%\WHSUR'DWHQSDNHW
DE]JOLFKGHU+HDGHU IU ,3XQG7&3YRQ MHZHLOV W\SLVFKHUZHLVH%\WHHUJHEHQ
VLFKDOVR%\WHSURhEHUWUDJXQJZDVIUGLHVH$QZHQGXQJDXFKY|OOLJDXVUHLFKHQG
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%\WH   
«







XQG VHQGHW VLH ]XUFN DQ GHQ&OLHQW 7DEHOOH ZHOFKHUZLHGHUXPGLH DNWXDOLVLHUWHQ
'DWHQGHV6HUYHUVYHUDUEHLWHW,P$QVFKOXVVZLUGGLH7&39HUELQGXQJDEJHEDXW




























%HL GHU)LUPZDUH KDQGHOW HV VLFK XPHLQ&3URJUDPPZHOFKHVPLW+LOIH GHU.(,/,'(
9LVLRQ  HUVWHOOW ZXUGH 'DEHL NRPPHQ HLQLJH SURSULHWlUH %LEOLRWKHNHQ YRQ .(,/ DOV
DXFK HLQLJH VHOEVW HUVWHOOH %LEOLRWKHNHQ ]XP (LQVDW]  'DV 3URJUDPP VHOEVW ZXUGH LQ
)RUP HLQHV =XVWDQGVDXWRPDWHQ UHDOLVLHUW ZHOFKHU DXV YLHU YHUVFKLHGHQHQ =XVWlQGHQ
EHVWHKW
 =XVWDQGVDXWRPDW
(LQIDFKH )LUPZDUH IU0LNURFRQWUROOHU ZLUG KlXILJ DOV =XVWDQGVDXWRPDW UHDOLVLHUW GD HV





UHQ (QWZLFNOHUQ XQG )LUPHQ XQG GLH GDGXUFK JHJHEHQH /DQJ]HLWVWDELOLWlW GHU 6RIWZDUH
'DVKHLWGLH6RIWZDUHLVWXQDEKlQJLJYRQHYHQWXHOOHQ8SGDWHVGHV+HUVWHOOHUVXQGNDQQ



















'LH)LUPZDUH OlVVW VLFK LQ HLQ]HOQH IXQNWLRQDOH%O|FNH XQWHUWHLOHQ $EELOGXQJ  ,P
%ORFN ,QLWLDOLVLHUXQJZHUGHQGLHQ|WLJHQ(LQVWHOOXQJHQ IUGLHYHUZHQGHWH3HULSKHULHZLH
$':DQGOHU  '$:DQGOHU  1HW]ZHUNVFKQLWWVWHOOH  'LVSOD\ XQG GLH 7LPHU YRUJHQRP
PHQ,P$QVFKOXVVZLUGGHU%ORFNÄ1HW]ZHUN³]\NOLVFKDXVJHIKUW'LHVHUVWHKWGDEHLIU




:XUGH HLQ +DQGVKDNH HPSIDQJHQ ZLUG GHU HQWVSUHFKHQGH %ORFN DXVJHIKUW XQG GLH




























3LQ 6\PERO %HVFKUHLEXQJ 3RUWSLQDP&
 966 6SDQQXQJVYHUVRUJXQJ*1' *1'
 9'' 6SDQQXQJVYHUVRUJXQJ9 9
 9 .RQWUDVWHLQVWHOOXQJ 
 56 ÄUHJLVWHUVHOHFW³±6LJQDO 3
 5: ÄUHDGZULWHVHOHFW³6LJQDO 3





 '%'% 'DWHQOHLWXQJ 33
 /(' 'LVSOD\EHOHXFKWXQJ9 9







































ZHUGHQ 8P GDV 6HQGHQ YRQ %HIHKOHQ ]X YHUHLQIDFKHQ ZXUGH GLH )XQNWLRQ
ÄOFGBFRPPDQGLQWFPG³HUVWHOOW4XHOOFRGH

01 void lcd_command(int cmd) 
02 {
03     LPC_GPIO0->FIOSET |= (1<<0);
04     LPC_GPIO0->FIOCLR |= (1<<18);
05     LPC_GPIO0->FIOCLR |= (1<<1);
06     LPC_GPIO0->FIOCLR |= (15<<6);
07     LPC_GPIO0->FIOSET |= (((cmd>>4)&0x0F)<<6);
08     LPC_GPIO0->FIOCLR |= (1<<0);
09 delay_ms(50);
10 if ( cmd != 0x20 && cmd != 0x30)
11     { 
12         LPC_GPIO0->FIOSET |= (1<<0);
13         LPC_GPIO0->FIOCLR |= (15<<6);
14         LPC_GPIO0->FIOSET |= (((cmd)&0x0F)<<6);
15         LPC_GPIO0->FIOCLR |= (1<<0);











 6HW]HQGHV(QDEOH%LWVDXI+,*+  4XHOOFRGH=HLOH
 6HW]HQGHV56%LWVDXI/2:  4XHOOFRGH=HLOH
 6HW]HQGHV5:%LWVDXI/2:  4XHOOFRGH=HLOH
 6HW]HQGHU'DWHQELWV   4XHOOFRGH=HLOHI
 6HW]WHQGHV(QDEOH%LWVDXI/2:  4XHOOFRGH=HLOH
 3XQNWHDQDORJIU]ZHLWHV+DOEE\WH 4XHOOFRGH=HLOHII 
'DEHLEHVWLPPWGDV56%LWREGLH'DWHQDOV%HIHKORGHUDOV=HLFKHQLQWHUSUHWLHUWZHUGHQ




































%HIHKO 56 5: %LW %LW %LW %LW %LW %LW %LW %LW
)XQFWLRQ
VHW




x '/± %LW0RGXV %LW0RGXV
x 1± ]ZHL]HLOLJHV'LVSOD\ HLQ]HLOLJHV'LVSOD\
x )± [=HLFKHQIRUPDW [=HLFKHQIRUPDW
'HU&RQWUROOHUVROOLP%LW0RGXVDQJHVWHXHUWZHUGHQXPVRZHQLJZLHQ|WLJ3RUWSLQV]X










WHW XQG GHU &XUVRU QLFKW VLFKWEDU LVW $EVFKOLHHQGZLUG GDV 'LVSOD\PLW Ä[³ JHOHHUW
4XHOOFRGH=HLOH

























=X %HJLQQ GHV 3URJUDPPV ZHUGHQ HLQLJH'HILQLWLRQHQ XQG ,QLWLDOLVLHUXQJHQ YRUJHQRP




/('V GHU 1HW]ZHUNVWDFN $'& '$& VRZLH HLQLJH 6\VWHPYDULDEOHQ LQLWLDOLVLHUW $XV
*UQGHQ GHUhEHUVLFKWOLFKNHLWZXUGHQ GLH Q|WLJHQ%HIHKOH LQ HLJHQH)XQNWLRQHQ DXVJH
JOLHGHUWZHOFKH LPNRPSOHWWHQ4XHOOWH[W LP$QKDQJ7HLO]X ILQGHQVLQG'D]XNQIWLJ
GHU 6WDWXV GHU ,QLWLDOLVLHUXQJ DXI GHP /&'LVSOD\ GDUJHVWHOOW ZHUGHQ VROO XQG GLHVHU ]X

































01  socket_tcp = tcp_get_socket (TCP_TYPE_CLIENT_SERVER, 0,
1, tcp_callback); 
02 if (socket_tcp != 0) { 
03 tcp_listen (socket_tcp, PORT); 





DEJHIUDJW XQG EHL HQWVSUHFKHQG JHVHW]WHQ =XVWDQGVYDULDEOHQ LQ DQGHUH =XVWlQGH GHV






YLHU =XVWlQGHQ 'HU HUVWH =XVWDQG LVW GLH ,QLWLDOLVLHUXQJ DOV QlFKVWHV IROJW GLH :KLOH




01 while (1) { 
02 timer_poll (); 
03 main_TcpNet (); 
04 if ( connected ) { 
05    send_data(handshake,socket_tcp);
06    ready_to_receive = __TRUE; 
07    connected = __FALSE; 
08   } 
09 if ( ready_to_send ) { 
10    steuerstring_setzen(string);
11    send_data(string,socket_tcp);
12    ready_to_send = __FALSE; 
13   } 
14 lcd_check_site(&lcd_site,(char*)string);

















03 /* System tick timer running in poll mode */
04 if (SysTick->CTRL & 0x10000)
05     { 
06
07 timer_tick (); 
08         AD_done++; 
09 if ( AD_done == 5 ) 
10         { 
11             AD_done = 0;
12             LPC_ADC->ADCR |= (1<<16);
13             LPC_ADC->ADINTEN     |=  ( 1 << 0);
14             LPC_ADC->ADINTEN     &=  ~(1 << 8);
15         } 









01 U16 tcp_callback (U8 soc, U8 evt, U8 *ptr, U16 par) 
02 {
03     par = par; 
04
05 if (soc != socket_tcp) 
06     { 
07 return (0);
08     } 
09 switch (evt) 
10     { 




15 case TCP_EVT_CONREQ: 
16 return (1);
17
18 case TCP_EVT_CONNECT: 
19 return (1);











6RFNHWDXIJHUXIHQZLUG 4XHOOFRGH=HLOH II ,P$QVFKOXVVZLUGEHUSUIWZHOFKHV





(UHLJQLV Ä7&3B(97B'$7$³ HQWVSULFKW ZLUG GLH )XQNWLRQ ÄGDWDBUHFHLYHG³ DXIJHUXIHQ
4XHOOFRGH=HLOHII
:XUGHGLH9HUELQGXQJHUIROJUHLFK+HUJHVWHOOWXQGDQVFKOLHHQG'DWHQHPSIDQJHQZHU




01 void data_received (U8 *buffer) 
02 {
03 if ( !memcmp(buffer,handshake,1440) ) 
04     { 
05 send_handshake();
06 return;
07     } 
08 if ( ready_to_receive ) 




13         ready_to_receive =__FALSE; 























'DEHL LVW GLH )XQNWLRQ ÄVWHXHUVWULQJBVHW]HQ³ GLHMHQLJH GLH GLH =HLFKHQNHWWH DNWXDOLVLHUW









































OLVLHUXQJ XQG (LQVWHOOXQJ GHV6HUYHUV GLHQHQ6R N|QQHQ GLH GLJLWDOHQ VRZLH DQDORJHQ







































)HQVWHUZLUG EHLP HUVWPDOLJHQ6WDUWHQ GHU $QZHQGXQJ DXWRPDWLVFK DXIJHUXIHQ'LHVHV





























ODXVFKHQ VROO EHUQRPPHQ ZHUGHQ 8P HLQH EHVVHUH $XVZHUWXQJ GHV 9HUNHKUV PLW
6QLIILQJ7RROV ZLH ]% Ä:LUHVKDUN³ ]X HUP|JOLFKHQ ZXUGH 6WDQGDUGPlLJ GHU 3RUW
 DXI GHP LQ GHU5HJHO NHLQ RGHU QXUZHQLJ'DWHQYHUNHKU ]X HUZDUWHQ LVW DXVJH














.ODVVH Ä6\VWHP1HW6RFNHWV7FS&OLHQW³ ]XU 9HUIJXQJ 1DFKGHP HLQ2EMHNW GHU .ODVVH






PHRXWV MHZHLOV IU 6HQGH XQG (PSIDQJVULFKWXQJ DXI ]ZHL 6HNXQGHQ IHVWJHOHJW
4XHOOFRGH=HLOHI1DFKGLHVHU=HLWNDQQGDYRQDXVJHJDQJHQZHUGHQGDVVGLH
*HJHQVWHOOHVFKOLFKWQLFKWHUUHLFKEDULVW
01 TcpClient TCP_Client = new TcpClient(AddressFamily.InterNetwork);
02 TCP_Client.ReceiveTimeout = 2000;
03 TCP_Client.SendTimeout = 2000;
04 try
05 {
06     TCP_Client.Connect(OptionsWindow.host, OptionsWindow.port); 
07     progressBar1.Value = 100/6;
08 }
09 catch (Exception exc) 
10 {

















01 if (TCP_Client.Connected) 
02 {
03     clientThread = new Thread(new ParameterizedThreadStart(
04                    send_data)); 














03     handshake_senden.WaitOne(TimeSpan.FromMilliseconds(100));
04     NetStream.Write(byteBuffer, 0, byteBuffer.Length); 
05 //Thread.Sleep(0);
06
07 int totalBytesReceived = 0;
08 int bytesReceived = 0;
09     handshake_empfangen.WaitOne(TimeSpan.FromMilliseconds(100));
10 while (totalBytesReceived < byteBuffer.Length &&
11            bytesReceived == NetStream.Read(byteBuffer,
12            totalBytesReceived, byteBuffer.Length -
13            totalBytesReceived)) 
14     { 
15         totalBytesReceived += bytesReceived; 
16     } 
17 //Thread.Sleep(0);
18
19 if (byteBuffer == handshake_sent) 
20     { 
21         steuerstring_senden.WaitOne(TimeSpan.FromMilliseconds(
22 100));
23         byteBuffer = steuerstring_byte; 
24         NetStream.Write(byteBuffer, 0, byteBuffer.Length); 
25 //Thread.Sleep(0);
26
27         totalBytesReceived = 0;
28         bytesReceived = 0;
29         steuerstring_empfangen.WaitOne(TimeSpan.FromMilliseconds(
30 100));
31 while (totalBytesReceived < byteBuffer.Length &&
32                bytesReceived == NetStream.Read(byteBuffer,
33                totalBytesReceived, byteBuffer.Length -
34                totalBytesReceived)) 
35         { 
36             totalBytesReceived += bytesReceived; 
37         } 
38         steuerstring_byte = byteBuffer; 
39         steuerstring_auswerten_event.Set();





















01 Connection_mdb = new OleDbConnection("Provider=Microsoft.Jet.
02                  OLEDB.4.0; Data Source =" + path + ";Jet OLEDB:
03                  Engine Type=5");
04 DataAdapter_mdb = new OleDbDataAdapter("SELECT * FROM 
05                   Datenlogger order by ID", Connection_mdb); 
06 Connection_ascii = new OdbcConnection(@"Driver={Microsoft Text 
07                    Driver (*.txt; *.csv)};Dbq=" + path.Replace(
08                    filename,"").Replace("\\\\",@"\\") + ";
09                    Extensions=asc,csv,tab,txt;Persist Security 
10                    Info=False");
11 DataAdapter_ascii = new OdbcDataAdapter("SELECT * FROM "+
12                     filename+" ORDER BY zeitstempel",





GLH LP )HQVWHU Ä(LQVWHOOXQJHQ³ IHVWJHOHJWHQ:HUWH IU GHQ QlFKVWHQ $XIUXI JHVSHLFKHUW






01 XmlTextWriter createXML = new XmlTextWriter("options.xml", null);
02














09     \ctschoe1\SmartHome\GUI\SmartHomeGUI\SmartHomeGUI_Async_ASC 






















01 this.listenThread = new Thread(new ThreadStart(ListenForClients));
02 this.listenThread.Start();
03
04 private void ListenForClients()
05 {
06 this.tcpListener.Start();
07 while (true && run_server) 
08     { 
09 while (!(this.tcpListener.Pending()))
10         { 
11 if (!tcpListener_running) 
12             { 
13 return;
14             } 
15             Thread.Sleep(100);
16         } 
17
18 if (run_server) 
19         { 
20             TcpClient client = this.tcpListener.AcceptTcpClient()
21                                ; 
22             Thread clientThread = new Thread(new
23 ParameterizedThreadStart(
24 handle_tcp_client));
25             clientThread.Start(client);
26         } 










01 private void handle_tcp_client(object client) 
02 {
03 if (run_server) 
04     { 
05         TcpClient tcpClient = (TcpClient)client; 
06         NetworkStream clientStream = tcpClient.GetStream();
07
08 byte[] bytebuffer = new byte[4096];
09 int bytesRcvd; 
10
11 int totalbytesEchoed = 0;
12 while ((bytesRcvd = clientStream.Read(bytebuffer, 0,
13                bytebuffer.Length)) > 0)
14         { 
15 set_text(richTextBox1, "\n");
16 set_text(richTextBox1, ASCIIEncoding.ASCII.GetString(
17                      bytebuffer)); 
18             clientStream.Write(bytebuffer, 0, bytesRcvd); 
19             totalbytesEchoed += bytesRcvd; 
20         } 
21
22 set_text(richTextBox1, "\n" + totalbytesEchoed.ToString()
23                  + "Bytes empfangen und gesendet");
24
25         clientStream.Close();
26         tcpClient.Close();



























)U GLH6SDQQXQJVYHUVRUJXQJGHU6FKDOWXQJZLUG HLQH4XHOOHPLW HLQHU6SDQQXQJ ]ZL
VFKHQ9XQG9EHLHLQHPPD[LPDOHQ6WURPYRQ$EHQ|WLJW'LHDQJHOHJWH6SDQQXQJ






'LH 'LPHQVLRQLHUXQJ GHU 6FKDOWXQJ HUIROJWH HQWVSUHFKHQG GHV 'DWHQEODWWHV 'HPQDFK
HUJLEWVLFKGLH$XVJDQJVVSDQQXQJZLHIROJW

ைܸ ൌ ͳǤʹͷܸ ൬ͳ ൅
ܴଶ
ܴଵ








ைܸ ൌ ͳǤʹͷܸ ൬ͳ ൅
ͷͶͲπ
ͳͺͲπ
൰ ൅ ͷͲɊܣ ή ͷͶͲπ ൌ ͷǤͲʹ͹ܸ
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0LW +LOIH GHU YHUEDXWHQ 5HODLV ZLUG GDV 6FKDOWHQ YRQ 99HUEUDXFKHUQ EHU GHQ
/3&HUP|JOLFKW'LHGLJLWDOHQ$XVJlQJHGHV&RQWUROOHUVVFKDOWHQMHZHLOVHLQHQ7UDQ
VLVWRU ZHOFKHUZLHGHUXP GLH5HODLVPLW HLQHU 6FKDOWVSDQQXQJ YRQ 9 VFKDOWHQ 9HU
ZHQGHWZXUGHQGLH5HODLV Ä20521*5/³XQG Ä6RQJ&KXDQ&)&(³XQGGHU
7UDQVLVWRU%&%:LH$QODJH7HLO]XHQWQHKPHQLVWZHUGHQGLH7UDQVLVWRUHQEHU


























'LVSOD\V ]XP DQGHUHQZLUG VLH JOHLFK]HLWLJPLW+LOIH GHV$'&JHPHVVHQ XQG DXI GHP
'LVSOD\DQJH]HLJWVRZLHGHP&OLHQW]XU9HUIJXQJJHVWHOOW'DGLH.RQWUDVWUHJHOXQJ9








6\VWHPV GDUVWHOOHQ ]X N|QQHQ 'LHVHP $EVFKQLWW N|QQHQ VRZRKO GLH 3LQEHOHJXQJ DOV
DXFKHLQLJH.HQQGDWHQHQWQRPPHQZHUGHQ:HLWHUH,QIRUPDWLRQHQ]XU6FKDOWXQJN|QQHQ





WUDVWUHJHOXQJ DQJHVFKORVVHQ 'LHVH ZXUGH EHU GLH 3RWHQWLRPHWHUVFKDOWXQJ YJO 
UHDOLVLHUW
 (WKHUQHWVFKQLWWVWHOOH
8P GLH .RPPXQLNDWLRQPLW GHP&RQWUROOHU EHU (WKHUQHW ]X HUP|JOLFKHQPXVVWH HLQH
HQWVSUHFKHQGH6FKQLWWVWHOOHYHUEDXWZHUGHQ'LHGDIUEHQ|WLJWHQ&RQWUROOHUVLQGEHUHLWV
LP/3&E]ZDXIGHP&KLSYRUKDQGHQOHGLJOLFKHLQ7UDQVFHLYHUPXVVWHKLQ]X
JHIJW ZHUGHQ 9HUZHQGHW ZXUGH GHU :($ ZHOFKHU HQWVSUHFKHQG GHV






















:lKUHQG GLHVHV =HLWUDXPV ZXUGHQ LQVJHVDPW FD  hEHUWUDJXQJHQ GXUFKJHIKUW
XQGJHQDXVRYLHOH'DWHQVlW]HEHUWUDJHQXQGJHVSHLFKHUW:lKUHQGGLHVHV7HVWVWUDWHQ
EHLP EHVWHKHQGHQ 6\VWHP NHLQHUOHL )HKOHU DXI VRZRKO )LUP DOV DXFK 6WHXHUVRIWZDUH
KDEHQVLFKDOVRDOVlXHUVWUREXVWXQGVWDELOHUZLHVHQ
















ZHQGXQJ DXI %DVLV GHV &RQWUROOHUV /3& ]X NRQ]LSLHUHQ XQG ]X UHDOLVLHUHQ 'DEHL
VROOWHGLH.RPPXQLNDWLRQPLW+LOIHYRQ7&3,3XQGHLQHPYRQGHU3URIHVVXU.RPPXQLND
WLRQVWHFKQLN GHU )DNXOWlW (OHNWUR XQG ,QIRUPDWLRQVWHFKQLN GHU +60: HQWZLFNHOWHQ $Q
ZHQGXQJVSURWRNROOHUIROJHQ
:lKUHQGGHV3URMHNWHVNRQQWHHLQH IXQNWLRQLHUHQGH6PDUW+RPH$SSOLNDWLRQHQWZLFNHOW
XQG LQ %HWULHE JHQRPPHQ VRZLH JHWHVWHW ZHUGHQ 'LH $SSOLNDWLRQ EHVWHKW DXV HLQHU
+DUGZDUHDQZHQGXQJDXI%DVLVGHV/3&PLWHLQHULQ&JHVFKULHEHQHQ)LUPZDUHXQG











































>@ 'HXWVFKH 7HOHNRP $* Ä4,9,&21³ 'HXWVFKH 7HOHNRP $*    >2QOLQH@
$YDLODEOHKWWSVZZZTLYLFRQFRPGH
>@ (/0,&52 &RPSXWHU *PE+ 	 &R .* Ä(OHNWURQLNODGHQ 0LFURFRPSXWHU
%HQXW]HUKDQGEXFK &KLS³    >2QOLQH@ $YDLODEOH
KWWSHOPLFURFRPILOHVHOPLFURFKLSYBPDQXDOBGHSGI






DQG $50 *HUPDQ\ *PE+    >2QOLQH@ $YDLODEOH
KWWSZZZNHLOFRPVXSSRUWPDQGRFVUODUP
>@,QVWLWXWH RI (OHFWULFDO DQG (OHFWURQLFV (QJLQHHUV ,((( Ä,((( ³  
 >2QOLQH@ $YDLODEOH KWWSVWDQGDUGVLHHHRUJJHWLHHHGRZQORDG
SGI
>@,QVWLWXWH RI (OHFWULFDO DQG (OHFWURQLFV (QJLQHHUV ,((( Ä,((( ³   
>2QOLQH@$YDLODEOHKWWSVWDQGDUGVLHHHRUJDERXWJHWKWPO
>@,QWHUQDWLRQDO 7HOHFRPPXQLFDWLRQ 8QLRQ ,78 Ä,78 5HFRPPHQGDWLRQ ; 
,QIRUPDWLRQ WHFKQRORJ\  2SHQ 6\VWHPV ,QWHUFRQQHFWLRQ  %DVLF 5HIHUHQFH 0RGHO
7KH EDVLF PRGHO³    >2QOLQH@ $YDLODEOH
KWWSZZZLWXLQWUHFGRORJLQBSXEDVS"ODQJ H	LG 75(&;,3')
(	W\SH LWHPV
>@,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ ,QWHUQDWLRQDO (OHFWURWHFKQLFDO















>@2PURQ &RUSRUDWLRQ Ä'DWHQEODWW 5HODLV *5/³    >2QOLQH@ $YDLODEOH
KWWSZZZRPURQFRPHFESURGXFWVSGIHQJUOSGI





















































































6WHOOHQ GLH Z|UWOLFK RGHU VLQQJHPl DXV 4XHOOHQ HQWQRPPHQ ZXUGHQ VLQG DOV VROFKH
NHQQWOLFKJHPDFKW
'LHVH$UEHLWZXUGHLQJOHLFKHURGHUlKQOLFKHU)RUPQRFKNHLQHUDQGHUHQ3UIXQJVEHK|UGH
YRUJHOHJW

0LWWZHLGDGHQ
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

&KULVWLDQ0DKQHU
